We found a novel dimensional transition in the vortex lattice of a finite-sized superconductor. The low-field dependence (with field applied parallel to the film plane) of the magnetization exhibits two maxima, which signal the transition from one to two dimensions. In one dimension the vortices line up along the film, and with increasing field their arrangement changes into a two-dimensional array due to the competition between vortex-surface and vortex-vortex repulsion. Agreement is found with no adjustable parameter calculations using a priori known surface-barrier and vortexrepulsion effects.
The properties of anisotropic superconductors are particularly important in light of the recent discovery of high-T, superconductivity in anisotropic metallic oxides. In order to pinpoint the properties which distinguish the newly discovered oxides from ordinary anisotropic superconductors it is of importance to understand in detail the properties of the latter. Artificially The equilibrium thermodynamic hP calculated by minimizing the Gibbs free energy [Eq. (3) ] with respect to g and x is shown as the dotted line in Fig. 1 . The field region between the two maxima corresponds to the 1D equilibrium solution (x =0) whereas at higher fields a 2D solution (x&0) is encountered. It is quite satisfying to note that such a simple idea reproduces beautifully the general features of the experimental data.
The minimization of AG with respect to q implies that the number of vortices is determined by the thermodynamics.
However, when cooling in a field, defects and surface barriers tend to lock the vortices in the sample so as to give a higher density than expected thermodynamically.
To allow for a higher density of vortices the 1D -2D phase boundary, H, 2( T, ri) is evaluated for an arbitrary g as the field at which the 1D vortex array becomes unstable In accordance with expectations, the solid line in Fig. 1 '2The quantitative disagreement between experiment and calculation is not systematic from sample to sample and we believe it to be due to experimental errors in the determination of the absolute value of the penetration depth and sample thickness.
